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Methods
Materials
Lysozyme from chicken egg white, D-glucose 6-phosphate mono sodium salt, phosphoenolpyruvate mono potassium salt, NADH (reduced) dipotassium salt, and NADHmalic dehydrogenase (from porcine heart) were obtained from Sigma-Aldrich (München, Germany). DNAse was obtained from Roche Diagnostics (Mannheim, Germany) and ethylene glycol from Grüssing (Filsum, Germany).
Expression and Purification
PEPC expression and purification was performed as described in Paulus et al. (2013a,b) . The recombinant PEPC was purified by Ni-affinity chromatography using an ÄKTAprime Plus System at 4 °C with HisTrap HP or FF columns (GE Healthcare, Freiburg, Germany).
After a washing step, the protein was eluted with 500 mM imidazole in purification buffer (50 mM Tris, 150 mM NaCl, 10 mM MgCl 2 , 0.002 % (w/v) PMSF, pH 7.5/HCl). For crystallization, purified PEPC had a concentration of 10 mg/mL in 50 mM Tris, 10 mM MgSO 4 , and 1 mM DTT, pH 7.5/HCl. For activity assays, PEPC was buffered in 50 mM Tris, 150 mM NaCl, 10 mM MgCl 2 , 1 mM DTT, pH 7.5/HCl. Protein samples were stored in 30 % (v/v) glycerol at -80 °C. The protein concentration was measured at 280 nm using spectrophotometers Nanodrop 2000C (Peqlab, Erlangen, Germany) or Infinte M200 PRO (Tecan, Männedorf, Switzerland).
Crystallization and X-ray data collection
The proteins were crystallized in microbatch Terasaki plates (Greiner, Solingen, Germany) as described in Paulus et al. (2013a) . Protein sample and precipitation solution were mixed 1:1.
Precipitation solution was 0.1 M tri-sodium citrate pH 5.6/NaOH, 0.2 M ammonium sulfate To obtain crystals of PEPC in complex with Glc-6-P, crystals were soaked for four days in crystallization buffer with 200 mM Glc-6-P (final concentration). The soaking solution was pipetted through the mineral oil directly into the crystal drops. The cryoprotection buffer for all crystals, with and without Glc-6-P, contained 32 % (v/v) precipitation buffer, 48 % (v/v) protein crystal buffer and 20 % (v/v) EG. The crystals were incubated in cryobuffer for a few seconds and then cryo-cooled in liquid nitrogen.
The data set of PEPC with EG (4BXH) was collected at ESRF beamline ID-29, Grenoble (de Sanctis et al., 2012) , tuned to a wavelength of 0.976 Å. The PEPC crystal soaked with Glc-6-P (4BXC) was measured at PETRA III P14 (EMBL/DESY, Hamburg) using an unfocused beam with a wavelength of 1.240 Å. Crystallographic data were integrated using XDS (Kabsch, 2010) and further processed with Pointless and Scala (Evans, 2011) , and other software from the CCP4 suite (Winn et al., 2010) .
Structure solution and refinement
The structures were solved by molecular replacement using Phaser (McCoy et al., 2007) .
Missing loops in the structure with EG were partially built automatically using ARP/wARP (Langer et al., 2008) . Several rounds of manual model building using Coot (Emsley et al., 2010) and refinement using Refmac5 (Murshudov et al., 2011) followed. During refinement, local non-crystallographic restrains were applied between the two subunits. ProSMART H-bond restrains (Nicholls et al., 2012) were applied to 4BXC. The atomic displacement parameters of the protein chains were refined using groups of translation, libration and screwrotation (TLS). These groups were identified using the TLSMD-server (Painter and Merrit, 2006) . The remaining atomic displacement parameters were refined isotropically. Structures were validated using Rampage (Lovell et al., 2003) , Sfcheck (Vaguine et al., 1999) , and the tools provided by Coot (Emsley et al., 2010) . Figures were generated using Pymol (Schrödinger, New York) and Poseview (Stierand et al., 2006) .
Activity measurement
Activity of PEPC was determined by a coupled reaction assay as described in Paulus et al. (2013a) . PEP carboxylation was coupled to NADH oxidation of malate dehydrogenase and NADH consumption was detected at OD 340 nm .
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First, the activity of the protein batch was established. One unit of PEPC enzyme was defined as one µmol PEP per minute at 25 °C. The reaction buffer comprised 50 mM HEPES, 10 mM MgCl 2 , 10 mM KHCO 3 , pH 8.0/KOH, 0.15 mM NADH, 5 mM PEP, and 8.3 U/mL NADH-malate-dehydrogenase. The reaction was started by adding the PEPC sample.
For the following activity assays, PEPC was diluted to 2.5 U/mL in 50 mM HEPES, 1 mM DTT, 5 % (v/v) glycerol, pH 8.0/KOH. PEPC activity was determined at pH 7.6 with varying concentrations of activator and PEP at 25 °C. The reactions were started by adding 50 mU PEPC. All assays were performed in triplicates. Figures were generated using Grafit (Erithacus Software, Horley, UK). R free was calculated using a set of reflections that were excluded from the refinement. This set was inherited from the free set of 3zge (Paulus et al., 2013a) . 
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